FOXM1 promotes pulmonary artery smooth muscle cell expansion in pulmonary arterial hypertension.
Pulmonary arterial hypertension (PAH) is a progressive vascular remodeling disease characterized by a persistent elevation of pulmonary artery pressure, leading to right heart failure and premature death. Exaggerated proliferation and resistance to apoptosis of pulmonary artery smooth muscle cells (PASMCs) is a key component of vascular remodeling. Despite major advances in the field, current therapies for PAH remain poorly effective in reversing the disease or significantly improving long-term survival. Because the transcription factor FOXM1 is necessary for PASMC proliferation during lung morphogenesis and its overexpression stimulates proliferation and evasion of apoptosis in cancer cells, we thus hypothesized that upregulation of FOXM1 in PAH-PASMCs promotes cell expansion and vascular remodeling. Our results showed that FOXM1 was markedly increased in distal pulmonary arteries and isolated PASMCs from PAH patients compared to controls as well as in two preclinical models. In vitro, we showed that miR-204 expression regulates FOXM1 levels and that inhibition of FOXM1 reduced cell proliferation and resistance to apoptosis through diminished DNA repair mechanisms and decreased expression of the pro-remodeling factor survivin. Accordingly, inhibition of FOXM1 with thiostrepton significantly improved established PAH in two rat models. Thus, we show for the first time that FOXM1 is implicated in PAH development and represents a new promising target. FOXM1 is overexpressed in human PAH-PASMCs and PAH animal models. FOXM1 promotes PAH-PASMC proliferation and resistance to apoptosis. Pharmacological inhibition of FOXM1 improves established PAH in the MCT and Su/Hx rat models. FOXM1 may be a novel therapeutic target in PAH.